Post-treatment interactions of photodynamic and radiation-induced cytotoxic lesions.
The interaction of chloroaluminum phthalocyanine-sensitized photodynamic treatment and gamma-irradiation was studied in confluent murine L929 fibroblasts. When the cells were given the combined treatments and immediately subcultured for determination of cell survival by colony formation, the data indicate independent actions of each modality. However, when subculture was delayed for 1 h, a substantial fraction of cells treated with a sub-lethal dose of PDT followed by 5 Gy gamma-radiation detached from the monolayer. Most of these detached cells were no longer clonogenic. The mode of photosensitized cell killing was found to be different from that of ionizing radiation-induced cell killing. Photosensitized cell killing was accompanied by morphological changes in the cells and extensive DNA degradation within one hour following the treatment. When chloroaluminum phthalocyanine pretreated cells were exposed to a sublethal fluence of light (6 kJ/m2) and a lethal dose of gamma-radiation (5 Gy), DNA degradation was enhanced, and about 20% of the cell population appeared to undergo the type of cell death typical of photodynamic treatment. Thus, although different initial lethal lesions are induced by photodynamic treatment and by ionizing radiation, interactions may occur during processing of the damage.